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Abstract: The advantages of cloud computing - flexibilitygta security, lowering the cost

of computer hardware and more - are leading tahareasing number of activities using these
technologies. The first full cloud-based 3D CADtsys, Onshape, allows not to worry about
the technical problems inherent in common softwiar@echnical drawing instructions, but

rather to focus on the core of the subject. Exoelieformation sharing capabilities and

document creation history train learners to de#h wéal-world working conditions.

Keywords: cloud-based technologies, technical drawing, Opeisgstem

1 Introduction

In this age of information overload, Cloud Storagel File-Sharing Services become more
and more widely used. These services provide saanalecess to all your important data -
Word docs, PDFs, spreadsheets, photos, and any dibgal assets — available from
wherever you are [1]. The use of various servisash as software development platforms,
servers, storage and software, over the internetpften referred to as the "cloud" is cloud
computing [2]. This frees users from having to ¢antly update and maintain their software
and systems as well as eliminates possible has#leslesktop-installed programs.

The first full cloud-based 3D CAD system, Onshape great example of how cloud
computing can be used in technical drawing trainmMith this system, we can focus on
the business side of the discipline without havimgieal with software installation, updates,
file compatibility, information sharing, and mor&he convenient information exchange
feature allows for remote consultation, documentigjory to discipline students, and train
them for the labor market.

2 Web-based vs. Desktop Software

You must install a desktop application on the cotaepibefore it can run. There is no need
for an internet connection if you need to work onesktop application. Meanwhile, web-
based software allows us to access it on demandslmg a web browser. This kind of
software always requires an internet connection.edeer, you can also use online databases
instead of your computer’s hard disc to store tles.fAll the documents and forms that you
create using online software are stored online [3].

AutoDesk’s AutoCAD program is most commonly used tfechnical drawing
fundamentals training. Training starts from 2D dahdn moves onto 3D technical drawing
creation. There are many technical issues thatave to deal with when we use this program.
There are as many as 120 CAD Hassles that we megueter using this and other
installation programs [4]. The issues of softwanestallation, upgrading, version
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compatibility, information storage, and sharing afemajor concern during the training
process.

One of the main wishes of designers of different ganies is to spend less time on
non-design issues and they want the design pragéissut meetings, emails or phone calls
[5]. We also need to consider these labor markeiaghels in the training process.

Onshape’s unique full-cloud architecture, builtdata management, and real-time
collaboration tools eliminate all of the hasslescepeto installation programs. There are no
downloads, installs, updates, license codes, seiteemaintain. There are no files to lock,
corrupt or lose via email. There are no crashes randlata loss. Everyone is always on
the latest version [4]. This system allows not trny about the technical problems inherent
in common software in technical drawing instructibut rather to focus on the core of the
subject.

3 Onshape Cloud-Based CAD Platform
“Onshape is a computer-aided design (CAD) softvegstem, delivered over the Internet via
a Software as a Service (SAAS) model. It makesnswte use of cloud computing, with
compute-intensive processing and rendering perfdrore Internet-based servers, and users
are able to interact with the system via a web kewvor the iOS and Android apps” [6].

This system is still quite new. According to a syrvcarried out within the framework
of the project “Development of Interactive and Aabted Drawing Teaching Tools”, this
system is not yet well known in Estonia, Latviahuania, Poland or Slovakia (Fig. 1, [7]).

What CAD sydensare used for Technical
Drawing fundamentals teaching?

120 106
i
100 39
e W
80 ,
No answer (1,2%)

60 6 2 Other (23,6%)

40 Onghape (1,2%)

20 Google SketchUp (9,7%)

0 AutoCAD (64,3%)

Figure 1: The most often CAD system used for teaghiechnical Drawing fundamentals is AutoCAD [7]

Several examples of training materials preparetl @ishape [8] have raised questions about
how this system is superior to AutoCAD. The redolutof technical issues discussed
previously in this paper. When working with theteys it is needed to adjust the working
methods [9]. The Onshape system immediately creat&® model and the drawing is then
generated automatically. Doing it this way, it mportant to focus on developing your
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drawing interpretation skills. It is advisable teeuboth the instructional models or details and
their 2D views for tasks on individual technicahding topics. When defending the work it is
necessary to check how the students understardidatengs.

Excellent information sharing capabilities allovate members to work on the same
document in parallel, consulting remotely (Fig. Pis avoids human errors when saving and
transferring information, and works with the latestsion of the document.

Share settings for X

@ Sriegiai_03_05 Owned by: n Antanas Vans...

This document is private. Only users listed below can access this document.

Individuals | Public | Link sharing

earch names or emails Can edit b
Copy [ Link document [ Export []Share Comment
Limited permissions reduce the risk of 3rd parties copying or exporting your Can view it security.
Share with Onshape support Close

Figure 2: Document sharing settings

Document creation history (Fig. 3) gives control rotlee design process, develops students'
sense of responsibility, and prevents the use oft®y and Paste function.

Versions and history e U1 @x
~
Name Modified
System
Showing 25 changes 737 AM Aug 1

Automatic update

Automatic update

Automatic update

Automatic update

Automatic update

Automatic update

Part Studio 1 - Insert feature : Sketch 3

Automatic update

Automatic update

Part 1 Drawing 1 - Change dimension text

Part 1 Drawing 1 = Insert linear dimension

Part 1 Drawing 1 - Create line

Part 1 Drawing 1 = Create line

Part 1 Drawing 1 - Move by grip

Part 1 Drawing 1 :: Move by grip

Part 1 Drawing 1 - Drag Copy/Move Change by Antanas Vansevicius at 919 AM Mar 5
Part 1 Drawing 1 :: Create centerline

Part 1 Drawing 1 - Create centerline

Part 1 Drawing 1 - Created edge to edge centerline

Part 1 Drawing 1 - Place section view

Figure 3: Document history

These tools prepare students for real working damrd.
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4 Conclusions

1. Cloud-based technologies allow not to worry alibe technical problems inherent in
common software in technical drawing instructiont bather to focus on the core of
the subject.

2. The subject teaching methodology needs to hestad to the specifics of working with
a cloud computing system.

3. Working with the Onshape system prepares stademntreal working conditions and
develops their sense of responsibility.
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TECHNOLOGIE OPARTE NA CHMURZE PUNKTOW
W RYSUNKU TECHNICZNYM

Zalety przetwarzania w chmurze punktéw - elastyégnbezpieczastwo danych, obuenie
kosztow sprgtu komputerowego i inne - prowagzdo coraz wgkszej liczby dziata

z wykorzystaniem tych technologii. Pierwszy, w pedparty na chmurze punktéw, system
CAD 3D Onshape nie stwarza probleméw technicznktire moag wyskpowa w typowym
oprogramowaniu w instrukcjach rysunkéw techniczngchez co pozwala skupsie na istocie
tematu. Doskonate mtiwosci wymiany informacji i historii tworzenia dokument utatwiap,
osobom ucgcym sk, radzenia sobie w rzeczywistych warunkach pracy.



